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Abstract of JP2001296105 

PROBLEM TO BE SOLVED: To provide a 
surface position detection apparatus which is not 
substantially restricted by a surface to be 
inspected with respect to the constitution and 
arrangement of an optical system and can 
satisfactorily suppress the deterioration of 
detection accuracy caused by peripheral 
vibrations or temperature fluctuations. 
SOLUTION: This surface position detecting 
apparatus which detects the position of a surface 
(Wa) to be detected is provided with a projecting 
system (1-6) for projecting a luminous flux upon 
the surface (Wa) from an oblique direction and a 
light-receiving system (7-14) for receiving 
reflected luminous flux from the surface (Wa). On 
at least one of the optical paths of the systems, 
luminous flux deflecting means (6 and 7), each of 
which has an even number of reflecting surfaces 
and causes an incident luminous flux to be 
emitted at an angle which is not parallel to that of 
the incident luminous flux, are provided. This 
detecting device detects the position of the 
surface (Wa), based on the output of the light- 
receiving system. 
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i>TJrfc&{iLLx^&tzizi±ncou'^\s&7!k-?. mm 

KmLlZ&J)m.Z?FtZt\,zt(:&. ZoLX. WEMM 

atjgpi 7 Tit. m^tt^mmta^m^coiEnu^Mz 

m^X. *fe«iSWa±<0#^ai^Da l~Da5^ 
[00 54] *LT. =fifiE»»a5SP 1 7ii. SfcffcaiWa 

swan****? LcDM^Mm^mm^nzm^coiz-am 

&Lfc£ft£0«iE*£*^ggi&ai2 3^«&^6. 

*j\symm®2 3ii.. m^mjE&isxx/z^miEM.iz 
&3\,->x*/i>ymfflm2 2 zmmmwi. v^** 
?2 i^u^jyytixifz-n^mm^ . u^xteVx. 
aw<ok'j vya xvzjjfo&mifrZo . ;u 

T. ^x^Wti, -e-^M^TtBWacD^^^^* 
Sa»3e*jRP L^)3iA^«o^Hi*HciR4 S J: o iz, & 
»3(^PLfe«LT^*fc:ffi»^b*S#i4. * 

*u*ijEruxAi lcoitjfc^ffl, *j«i:V3emp«a 

#^¥6-9 704 5^mzmmizm^tix^^>, 
[00 5 5] xiz. xmmfo^&t vxeyoyyvx 



J>6&J;V c 7comtfi&£VftmiZ-o^xmfti-&. ±3& 

Lactate, ^.y^r';x^6i:7i:« s mmcm®.* 

*<yyTVXJ*6l,zmBLX*:<0 
«jjt*JJ:Wffl^»W4. 01 Sr#Bg^si: . 

sm®w a izM Lxmwatmmxz %M*ftX'?jfrt 
z>£o\,z. wiz)&\^fa$.x'±%<wfoz*tz>ftm* 

[00 56] E6(i. iai«0^>-^rUXA6(C*5{tl. 
-*f cD&l* m<7)%-f3zmfi b MfoA kcr>m& Zyfrf MX 

bh. ia6tcfcv>T. ymAxuziQ-yx^yyyox 

A6KA8*L*3fcl&L lti % mi%ttm6h&J:V$S2 
%&m6 c TWfcR9i-S*Usft, ftfflAX 2 
&L2fcLT^?XyXA6j&»A>ftf{i}$fi.S. -T=S:^ 

l*lS**ifcfc:«r*. SB15tltffi6bi:J&2g: 
Stffl 6 c i: co^r-r^H^ t , AStftiHL 1 1 SfffiftSS 
L 2 fcoSr-Tfiifafttf tco^tc(i. »:<o^ ( l ) iz^rt 

[0057] 

<f> + 7C= {n-2a) '+ (n-2B) (1) 

a{i^W(AXlt3^-oT'<.^^XyX^6t 
Alt t^3fciS^ 1 Sltffl6 b^coAI*ftT*)l>. 4 
^, >3{i. ^AXltC&oT^^XUXAefcrAI* 
L^3^<om 2SWH 6 c ^OAStftT* kZ*> 
X\ Zi\t><7)7Jtfftat$£V/3k$mfitl>kcr)miZte. 
KOli ( 2 ) tc^f M^jmi-T*. 
[0058] it> = a + /3 (2) 
Lfc^t, ±^<05»i ( 1 ) iJc^ ( 3 ) Ic^-Tck 

<f>+7t = 27Z-2 (a+/3) =27t-2r}> (3) 
<H 0 LT, ±i6CD^ ( 3 ) m\ftft<t>im.<7>iK. 

4> = x-2ri> (4) 

[0059] (4) S:#fil-rSi:, ^^7iJXA6 

izmm-tz, zt. mw-f& t ^mm i/>izx*) —mmzm 
feZti&zt tf*>fr& o so-yyvxj*6X'&. 
IMLtaXoiz. ^m#7XT-temz&&2tLtiSA 
teVtcozr V XA&ttm-tZ 2 mMffiizBUttmZMJfr? 
&Ztiz*-?X-tt<r>Kttm6 bfc«ttX6 c Zffi&LX 

^jg^mmizim lx . —tf<?>Bifttw<?)&gA * 
mz&\kt&z k&%<. zcommn <t> t mmmiz^t 

[0060] Lfc^t, *mmmrnxte. mmcoim 
*&s&euwzigm- h m^^¥i<rmw^B\iz^-> x 
soyr»XA6tftzbz.i$xmmK)iz (axuax 

2 b Z-tts ASffirtT ) tT t . — «^ 
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RM®6 b b 6 c k<VWtm&&QMMk i-tKb-h 

tR^X'h 0 , V-^X teW&MW a *v*>3Dfco Altft i> 
StfkL/firl^ . zcob Z . «U3iStt^)SnfflM 

»4-**«>RMlif6 b i: 6 c £<0|I!<7)gg8iWS&tT^t$- 
$^^«cWtC:{SI26tCfcWTMaJ3e«SL2^A 

x 2 k wtsrr<x-r & a* . ^mrtimtmmiMm 

[0061] ZtUzftL. m.mm^Litifi->X^>9 
$ 9-) £ffiS-f SH^SS6^iSJK^6 

s i t ks- o , mmm^^coxmn ttL izmm 

[0062J£<7)4:#. Aftfft ^^-fCti^BiOfflffiM 

tinmtbmm®m<7)miiim&t:miZitz z t iz% 
& . mwt& t . m?jziimmwzcom&w&i£ < $z 
tx^%\*$&x'i>. sits 7-cr>m$\mzmm-hx 

tzfri>wdm<7>m®.wimtt. lk* o izmnzitz z b 

lz%&. 

[0063] ±i£L*:«k oiz, ^mmmxit, mmo 

-fb-r^dtfi^r^. Lt^T. «*K^c*3tt^ 1H 

5 5-* t^wiewi fcAiflaa^ 
t h z b%<. im<nmm*^$m&i,zigm* 
hmm&<?m£*m\,znz-hzbi*x**h. 

[00 64] REStC. s<y?7V XA.7 t,Z~?\*\X t> „ ^ 
y^TUXA6i:|i|^^S:^C:tA«T-#S. 

•y hSA^AIWS* 4 . tnvCttRJfclBl 4 a^COAItft 

1 ®Rlt?>5t*f $ 7-cDi$& b im% *) . gftx V >y b 
S'voAltft^-fkk&m 9-*»4>553fcx 'J y h s * 



mm<?>nm*rt&]mMmzmM^zm&m£<m?k$:& 
[0065] ttz. *mimmx'te. t&st%&xk < 4 , 

5) bmkMWab<Qffl<7)%M*te£VM&%&m 
(8. 9) i:M^HWai:^03t88+^>^UX 

~TVXA.6&£Vlcr>fmi,zi.*)iz%<V\*)mfX. » 
MWa*^-HJ-fc:a$'ttTv^. Stfefc^ 

(4.5) fci^m^^^ (8,9) <7)1t^i3 itflS 
S^, «*!®WaO$iJ^2r||^tcS{t-g,J:i:^V^ 

[0066] tLh<7) J; 3 (£. ^ifeJgfficoMffiH^ai^ 
ST«. ^^o*g)S*3i:t^2i:^ov^TSt«i®WaO 

wto*mmmz>g.nh zb#%<. mmeomm^m^. 
wmiztsm-r&&iiimm<vm{t*BMtzw*. &zt *<t 

K®&m%gmx*i*. *<rmm*mmn&gsmmizm 
mmz%mi$i\hzb%<~?x7<r>n-?->mb®x& 
msL<?>wmftmb zik&i(&mzttbx7smmizim& 

**tt& Z b , a»=5rv-f ^ nf^M x Sr^T 

[0067] u *HJ6)e^«^t=fe . ^^^r 
U XA 6 i5 «fc^ 7 teJS t r «(tafi<05^ { ^l 

zbtz%&<DX'. ^y-?TOXA.z*im%m 

^VA7 ht,zffif&-f& (^V^rUXix+03feS&*S- 
^rtl=S:ISOffi<^) ifc**S4LV>. ZcotfrOr. ±M 
AD* ( 4 ) fci 0m^O«(6]ft*^jStT— ^<0Kltffi 

J:5S«-r^§-^C0*^KI*«i«i: tat^V^T^y ^ 

[0 0 68]=3rfc. ^y^XUXAe^oat^StCfcO 

-Hwzmmc?>*?3fimAtf$zit-f&miztzii. m&n 
& (u^xamm^fm^coxmn^Amim) 

<7)#ft^3S^iC{i*«)0 . 5 p p m/K-Cfcl. 

v xj±*mm-h%&tfm± ipp mXK«T<^?SK5g 

<l|gt2:^"r h Z b tm £ u >. 

[0 0 69] tibiif. mm&tf^xbLx. ^> 
im#yx (Mium®-x.-3-7m-->nti<?> 

ZJ—~yy <i ya—TttUj iry K (Corning Incorporate 

d)*^A¥^rig^uLE mm) ) » Ht<a-^ 

jya-tfU'Crv K^'oA^^r^-b'n^jLT (ffi 
S) s «^JIimffl^lr1j^^tt^N7*^A^fg 
^ 'J THr =7 A. Z (CLI ARCERAM Z) mm ^#tf 4> 

/K^ft 0 . -fe'Ov^ TiOSftP3S^I8c{4- 0 . 0 3 p p 
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C00 7 0] i3t. xyxArt&T-oMxigof&fc*® 

T'^?XyXA£ffi2jft^6.Ifc5&*iIi lv\ 

i4. E3t#7*OT ^fiW4il96 8T&&a\ ^.y^T 

y xa zmm-h e sisibor ^&£*rr 

[007 1] bZ*>X\ KT^LfciaC MftMWaO 
A»ft*T*4*fW**.<-*-*. <9 0£t3fi^(tl>) £ 

t*«a£u*. ^mmmmvii. -z^mz^-oxtja 

%fte&£r/%Mftekmfoft<t>kv>miz^ <t> = n- 

[00 7 23 Lft* j oT, ff\m.<r)xmnetixx/m.mn 

£3:9. (4) cO^ffifcLfc^oT^^XUXAT 
^-^SI#ffiO35l£ft?/>ti4 0- ^0>45* 
S.mwt-^t, 4 0* S^>45* tmtl-timft* 

a^<D?mv>jjtiftzmmcomizm%.Ltz±T'. 

SW<4. 5) feitfll**** (8, 9)£8b§£3£jS 
L |p|«ClSit^i6it:a^TK«r S £ 1 #T*# 

a. 

[ 0 0 7 3 J 07{4. II 1 O^St^ffiO^MC*^!. 

wtcsrrsrc**. a 7 eiioMWBCTtt: 

14. ^:?XyXA6 4afc&ffiWatOl^^4>;fe«k 
? T U XA 7 k mmw a i; c0HO3tS&*K IA L 

tt$>mmizi$mibmt&mff^*ttbT^&. a 
T.mi nmm&mk ^nm^izms lx. m i <r>*sm 

[00743 07 OSSBfff Tli. XfflA X 2 Ci^t^ 
y^X'JXA6^4>Staj$^^^ tAL^X'JXA 

3it;ASfrs. iaue*x'jxa3 nt. uL&mmz 
* 7* u xa 6 1 mmiz xjTfZiizm ~> xmwz ttx 

V**.- lAU&xyXA31"Cte. ^WAX2tcSitt'5rm 
I515®ffi3 1 afcastwy&F. S^fcJWrfc-JtoR 
ftfM3 1 b*Jit^3 1 cT-JiI^S*f$*Ut^ mii§i£ 
B53 1 atcW5rm2^ffi3 1 d£i§jfiU ftWAX 
2 lZ¥ft*%ffl A X 2 HC;© o T t> U£X U XA 3 1 



<c>afaj£*l.6. tALJgX>JXA3 l*>^flfiAX2 1 

[007 53 £g*3fc^i&P L«0*ttAXfcWLT 

#«|AX2 1 fcWffc&3fc«ilAX3 lCi&ot^pra 
T'£S*£ft*:3Bf&L tA UB*X UXA 3 2 ic A3m>. 
X>U&7VXA3 21Z. UL&7VX&3 1 

-r^Hfttt^XUXAT'^S. U^t, 
•JXA3 2-CJ4. ftttAX3 1fcSll/S:fflliiiaffi3 2 
afcasiUSI&P, 2v^teW5r-«<0R«lH3 2 bfc 
J:tf3 2c*CIIBJcR»Sftfcfft s mi®Sffi3 2 afcT 
ft*3S2mBm3 2 d fc»iU #«|AX3 1 fcWSr 
3t«|AX3KaoTtAL^XUXA3 2*>6#ffl$*t 

[0076] ULhOj: 3 tc:. 07<7>^7Wt'{4. 
TV X J* 6 k imffiW a i: O^O^tfJfe J: Xf^y9~T 
U XA 7 fc M^ffiW a t «0Htf8lMM»fc:tA L1JX U XA 
3 1 8*1*3 2#*ftWfrtl§iVCIr>*tfrt\ fldSlli 

^03KSS^tAL^XUXA3 l *3«tl/3 2<0^fflt«t 0 

^-fix¥^i!>-ri» . -e<0i|gm, -W<^^^ri>x 

J±b&£Vl *WfoW® a-tPhft%\ J rhZ\'kifiX'% . - 
ft<0^?7VXJ>6&J:ZS7i5J:UZ<0&.ftmi<om 

fo&XTmm.tfmmwaiVftm&mmmtz&vz z t 

[ 0 0 7 7 3 h i *>X\ m 1 ^USS^STJi, 

-*-*fe«>^)fiBM»f t x'ftmmm!m£ffitfL't& z t i> 
zvmmz^mx-$>&. 

[0078] m&<V£BWVl±. laKD^^^TUXA 

6 sons i ii/n zmMwizttmth mtm ^ 

-T-S.miRlt5 7-4 lfc«tVm2Ktt5 7-4 2*^ 
mi $5-«!$gM*4 3fc«ttXm2 5 7-«i#g|5«-4 4 
tckoT-e^ixe^-^SttTV^. §4.^, mi $ 
7-«*53Utt4 3tJ«ttfm2 § 5— 6&fgfl*4 4{4. ^ 
-X4 5i:-f*W^fi!c$ixTV^*\ fc^^ii^-^. 

14. mi 9-4 lc7)S*fffi^m2SttS9-4 2 

commt co&mfi * *w&ti&iimi-& «fc ? m 1 

S 5-&&mt4 3&£T/m2$. 9-fi«9aW4 4 ?r^ 
LT. miRSt59-4 l*3«tt/|S2R*fS9-4 2$r 

[0079] 09 »Mti 4: . 5 9-«l#SI5W7 0 
(®8^mi 5 5HR»aW4 34Jj:t«ll2 5 
SU$f4 4tC^i5) (4. QMgttiH&R (ft#:W{CJ4JJ$& 
WMW*- S<7)R^«) 2r^r-rRlt5 7-5 1 (08 
^miRM$ 7-4 li5j:tAm2R^§7-4 2tC^ 
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■9-8 2 1 Hjey y ^8 3 b £*-f£ . 

[0080] 3t^SP««^^l8 1 J4, rt@ffl#8tf# 

^Mtcm~l*l@gP8 6^Ji£$n-C^I». 

l*l^8 5{^-|*l@gP8 6ctO/jN@i:$itTV^T. <?• 

OSS*, i*L^IHW4..*lfefrrtlfc:itt3W-*BW8 7 

[oo8i] m-ftims 5 fed. ss-flfssus 6 c*r 

8 9#, E.~o&&2iiX^2>. Ziit>3cimS9l±. m 

-jwfiz%LT}$ *) , 3mmfiM««M8 1 

*j»t*«aHHa«fc:»jfiS*i"C^*. £*.4>:feftg!58 9 
14, 3K^a5««J#^l*»81<0*lliK^ri6liCiJtt&jB-rtg 

vtz* lt*s o , x&mtim&ma i onsta:^ t is 

[0082] MLX. f&-ptim8 6(Cl4, m-F*3@g? 
8 5^LR*tffl^^C **S>9 laWftftSiVCIr* 
5 . &a&8 7 H(4. £#1358 9 fcffifrtofcfcW-SffiWfr 
■&***-T, ^$r^-r»A5^ (-o^ES) 9 2#**v 
•WUMUfivO**. £tf>*raw«*£*8 1fc:i4.- 
Ri*$7-5 1#, Jdl*ifflW8 5j&»6#A3*U 

^roiB 5ia mmm e 2 #®a§*i& . 

[0083] 2 {4. tt&K-tW AK9 2 t,Z<Z 

tl?tlWK)ttVt>tl. J?Aft9 2lc*fA$*U>— ttW 

xm&-r&itmfiL®9 4 t **L"o>* . 9-8 

2 £#PAtf:9 2 fcif A-T4 -T t tc4 0 v X^— 9-8 2 
J4, -ec0^mSP9 4O«ji4a9 4a^^ftfS5-5 1 
C0-^<0S5 1 bfc:fcft£JifflgB6 2t=S«-r&. 
[0 0 84] .I^T, RSt5 5— 5 ^r<7)®5 1 b 

izmstt & stmwM 9 4 nmmw 94a ojEam, Rst 

l<Ofl6^M5 1 a{C^Mrf4^SP8 9c7)S 
M®8 9a<^#£-&£-££*rC^S>. -£<7)i|iSm, <I 
^SUS94a > 8 9a»ffl«it SW;|§|®|gi:3r 
oTV^o ^•fS«ftliffl94 a, 89a|SI± 

ii, sucfcfffl-f -sea (3K^sm««r^Hj8 10^ 

[ 0 0 8 5 ] HS£y >^8 3 J4, t\-mm&&tt£&ttb 

#%M$ilTV^„ iiT, 3S-*h@S5 9 6t4|g-*Ml 
»9 7J:»)*gfc3*lTi3»K S&-*M£gS9 6l::(4, 81 
*J'*9 8jWBrtW**rCV>4. ^UI'J>/8 3IJ, ± 



fe?> J: 3 kru* s 9- 5 1 zm-wms 5 izft 

j&^-r^-T cO^—9-8 2 #JR 0 fttt <o^*t^fc 2. 
*¥**ttMM*8 1 Oi*y9 1 £, &*3*9 8T« 
^-f-SifC, ^8 1fc]R0#{t^-S». iit, £ 

^Hjeu >?8 3imzmttmr&to8 1 ^^$^4 

fc , Kit S 5-5 1 **ffel&*|p]^*5tti»MM*^^a5 
8 9^^^«C0^M®8 9 a t^^S|59 4 <D&BftC0 

tmw9 4t>ibximzti&. 

[0 08 6] S7-«^«7 0t=J:iti4, 

Rlt$5-5 1#«ft$*U>. U:**o 

fc'C:#oTRSt$ 7-5 1 cORStBtfAttmrtfcfc^T 
fllK^fcW&KlsI^S frfc, 08^ 

TBfllTte, — **ORStS ^-4 1 i: 4 2 i:<0^MlS:lil 
^idfflfrr*fc*>fc. -^5 7-«^«4 3 tiJ: 
V4 4 ^tC<-X 4 5 2r , 1 p p m/Kl21TOf?!')^3i 

[0087] Srfc, ±^<DHJ^SEfc«fcl^^-Cl4, 
Sftf^iK <4, 5) btmwweibnfflnw&tp&j: 

ifimt^ik ( 8 . 9) t mmw a t 

[0 088] ±^<0SeSfi^@fc«fct^®^|-CJ4, 

i&wlx^zw. ztuzm%.ztiz>z\t*< , ^ci5 

Z'ffoZtl>X'Z&. 

[0089] 4^:, ±^HSfe^©fc ±t^^^l4, 

mfo^mzm^&zbi>x'zz. 
[0090] § ^t, ±a?onjfe^«s*j xtsimmx' 

(4, Ji^^3^a<7)S3t1tS«?<^®fiBO«lffi^L-C 

m.<r>ifoMz*mpRi:mm-h z t t-c-# 5 . 

[0091] ±^HJfi^©Jo «fct^^T{4, 

&S?831£2Saicfc ft 4 ^3«4»«^oBfil[a^«iaitc*f L 

x*&pnzmmLx\^-t)K -®.<nmm<nm®m<v®. 
&iz*%m£&m-t& hx'%&. 

[0092] 



(£2))01-296105 (P2001-29 6 10 5A) 



[00933 mmcmm^Bgrnmizmmi-z 
i ^x ammt tz^ms^^m^xmn t l& 
mztox-hzktfx'^h. 

[0094] $ t>iz. ®Bm%3mizi}^Ti$&%?m 
izm-2>m^m&nw<mcom£iz*ftBft7)ffi{i L s.m 

$mmizm%mz§mzti&zt%<. ixvnn?- 
>mt mmEgm.eMM.ym t ztrnx^mztf lx& 
mmz®marh-£-f& -r £ #t*# s n*?*-? ^ ? 
u*f)<>A 7,*w&*h ^ ttfx-% h . 

imi 1 *&w<omimmizfrfr&m&wmiiimwzffi 
Ltztmn^unm&zimmznrtmxb -& . 
[02 ] m i o&st^^fc xifmmt^m^h i> izm 
MTV*>vvv7X'h&ztz^immx'$>h. 
im3 ] wmmwsi±izm L ^~y3 a.<7>-<m.tfm 
foZKx\^him*m-$mwzb&. 
[04] 5^<vxjjfaizmm<mv&&m&comnms 

a 1 - S a 5 0 «y h Scr>ffif8.*1immz 

^-tmx-hh. 

[05 ] SO^y'Ja^ • 7* h • y -4 if— HPD 1~ 



PD5^\ y hS^g3PSPSa l~Sa5(C3t 

^mznmi-6 *oiz. &m 1 4 e&ym 1 4 a±£ 

[06] 01<7)^y^7-yXA6C*5{t-5-^KIt® 

[07 ] 0 1 nmm&mwgmmizfrfr&mimmitim 
wzffiztt^mimw<^ffinf&z®mmz^-?mx 

o 

[08] 3tm<f|fil¥KO^^cofi|^Sr«!llii&W{^-r0 

[09] 08<7)«mi5«cO^fi!tSrlltB&Wt3^0-C^> 
*>. 

[^OiJJBB] 

1 « 

2 nyfytl^vX 

3 mmrvxj* 
4, 5 

6, 7 
8, 9 

10 SiftS 5- 

11 T^UMETirXA 
12,13 U U-ft^ifc 
14 

15 57-iBi&aJ 

16 ftx&a&i; 

17 auEamaisr 

2 1 ^x^jivl^ 
2 2 */l^#»flifi§ 

2 3 ^/p^iaagc 

IL gtHffift 
R \s+9)V 
RH l^f-^;^;^ 

pl 
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